Disulfide mutants of barnase. II: Changes in structure and local stability identified by hydrogen exchange.
The hydrogen exchange behaviour of two stabilised disulfide mutants of barnase has been examined using NMR H/2H exchange measurements. The choice of experimental conditions is crucial in experiments to study the effects of mutations on local and global stability and dynamic behaviour of proteins. If exchange conditions allow both local and global unfolding events to be examined, then a comparison of three proteins (two mutants and wild-type) allows the effect of a mutation on the folded state to be ascribed to specific increases or decreases in local stability. This method was used to examine the effect of an introduced crosslink on the folded state of two different disulfide mutants of barnase, and the results are related to structural studies. It is found that disulfide bonds can stabilise or destabilise local structures as well as having an effect upon global stability. The effects of the mutations on exchange rate constants of protons are compared with the effects on the structure upon the introduction of the disulfide bonds. In the protein with a disulfide bond between residues 43 and 80, some local exchange rate constants are higher, reflecting local destabilisation at the site of the disulfide bond, associated with small structural rearrangements. In the protein with a disulfide bond between residues 85 and 102, amide protons of the adjacent loop are protected to a considerable extent. This is not associated with a structural rearrangement yet indicates that this disulfide bond has an effect on the stability of this loop.